Calcium uptake into muscle of pigs susceptible to malignant hyperthermia: in vitro and in vivo studies with and without halothane.
MHS and normal pigs were anaesthetized with nitrous oxide and diazepam. Halothane 1% was then administered for 1 hr. Immediately before and immediately after the halothane inhalation, 10 g of vastus lateralis muscle was excised. SR was isolated from this muscle. Calcium accumulation by the MHS sarcoplasmic reticulum in the absence of halothane was greater than normal. Halothane in vitro produced a similar increase in calcium uptake into both the MHS and the normal SR. Halothane in vivo significantly reduced calcium accumulation by hyperthermic SR but had no significant effect on calcium uptake into the normal SR. Thus the action of halothane on the MHS sarcoplasmic reticulum is indirect, occurring only in the intact cell. It is possibly a result of the deleterious effect which lack of ATP, a low pH or a high temperature is likely to have on the calcium accumulating mechanism of the SR membrane. Our results suggest that the primary defects of porcine and human malignant hyperthermia are not entirely synonymous.